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I. A Di/fertation concerning the Figure of the Earth. 
<Part the Second. (By the Reverend J. T. De- 
faguliers > ZX. "2X K % S. 

SINCE my * Paper concerning the Figure of the 
Earth was read before the Royal Society, I met 
with a DiiTertation of Monf. Mairan (in the Memoirs 
of the Royal Academy of Taris y for the Year 17x0.) 
wherein the learned and ingenious Author has taken a 
great deal of Pains to reconcile the Obfervations made 
on Pendulums, (found to befhorterat theiEquator than 
at Tar is, when they fwing, Seconds) with the oblong 
fpheroidical Figure of the Earth, deduced from Monf. 
CaJJmi'% Meafures. And tho* upon a ftrid Examination 
of his Conjectures, and what he gives for Demonftra- 
tions, I do not find Reafon to alter my Opinion con- 
cerning the oblate or flatted Spheroid, which Sir I/aac 
Newton\a% fhewn to be the Figure of the Earth ; yet 
fince it might be thought by fome, who have read Monf. 
Mairan's Treatife, and afterwards may read mine, that 
I have not confider'd all the Circumftances that He has 
done, and that I have not been exad enough in the Ma- 
thematical Part of my Diflertation, becaufe I have drawn 
fome Conciufions from fuppofmgthe Figure of the Earth 
fpherical, when I Ihould have fuppos'd it an oblong 
Spheroid ^ I beg Leave to fhew here, wherein I think 
Monf. Mairan is miftaken, and to give thofe additional 
Proofs of my AfTertions, which I promised the Society 
when 1 gave in my laft Paper. 

* V\L Philof. Tranf. N*. 386, $ $ 7 , 
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Firft then I begin with the Conjedures. 

Monf. Mairan fay?, that it is as reafonable to fuppofe 
the Earth (if it was once fluid) to have been an oblong 
Spheroid at firft, as a Sphere y and that, in fuch a Cafe, 
the Centrifugal Force of the feveral Parts of the Earth, 
arifing from its Revolution about its Axis, which might 
convert a Sphere into an oblate Spheroid, wou'd only 
change an- oblong Spheroid into one lefs oblong. 

If the Earth was at firft a Fluid, (fuppofed ho- 
mogeneous, and of any given Form,) and left to 
tliofe Laws, which we find to obtain at prefent, it muft 
put on a fpherical Figure, for the fame Reafon that 
Drops of Mercury, of Water, and other Fluids, put on 
fuch a Figure. And to fuppofe any Change made in 
that Figure from thePreiTure of an external Fluid, filling 
up all Space, is contrary to what has been demonftrated 
by Sir Ifaac Newton in his Trincipa Lib. %. Trop. i$ a 
where he fhews, That if any Tort ion of a Fluid be 
corner efs'd by the fame or any other homogeneous 
JFluid, that Tort ion will not have its Figure alter d 
by that Trejfure, 

And indeed we fee, that in the Receiver of the Air- 
Pump, Lumps of Butter, coagulated Oil, or Honey-, 
Drops of Quickfilver or Water, &c. have the fame Fi- 
gure, whether the PrefTure of the Air ads upon them, 
or be taken off by exhaufting the Receiver. 

That a fluid Subftance, of any Figure, will by the 
Gravity of its Parts become fpherical, is plain by the fol- 
lowing 

DEMONSTRATION. FigA, 

Let A BODE be a Portion of an homogeneous Fluid, 
whofe Parts tend towards one another, and whofe Figure 

is 
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Is not fpherical. If in fuch a Fluid we fuppofe a Syphon 
as ACE (or which is the fame thing, if all the Fluid 
fhou'd be -frozen, except the Canal ACE) whofe Leg^ 
AC and CE are unequal, and meet at C y the Center of 
the Fluid, towards which there is the greateft Tendency j 
the Fluid will run out at A in the Leg A C, till it be 
come down as far asg in the Leg CE, fuppofing C^ 
equal to AC. But if the Leg AC be lengthened as far 
as c, then the Fluid will only come down as far as e in 
the Leg CE, and at the fame time rife upto# in the Leg 
C a, Ca being equal to C e. 

If fuch another Canal or Syphon be fuppos'd at BCD, 
the Fluid in it will come down from D to d, and rife 
from B to b. And fince fuch Syphons maybe fuppos'd 
all over the Fluid ABDE; that Fluid, by the mutual 
Tendency of its Parts towards one another, muft be 
redue'd to the fpherical Figure a b d e. fVhich was to 
be detnonftrated* 

Now, without confidering the Unreafonablenefs of 
the Suppofition, let us imagine the Earth to have been 
an oblong Spheroid at firft, and then to have a diurnal 
Revolution given to it, which fhou'd by Degrees fhorten 
its Axis, to bring it to what Meflieurs Caffini and 
Mairan fuppofe it at prefent to be. If in fuch a Cafe 
the Earth be fuppos'd fluid enough to change its Figure 
by the Revolution about its Axis, why fhould it flop 
when the ./Equatorial Diameter com^s to want juft one 
-9.6th Part of the Length of the Axis? fince two Powers 
ad upon it to fhorren its Axis, viz. Gravity, and the 
Centrifugal Force ; the firft of which has already been 
jfitewn capable to reduce it to a Sphere, and the Centri- 
fugal Force is acknowledged by Monf. Mairan to be 
(as Sir Ifaac Newton has prov'd it) at the ./Equator 
equal to ,0 Part of the Gravity there. Certainly the 
Alteration of Figure wou'd not have flopp'd, before the 

R r % Earth 
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Earth came to be a Sphere ; nay, and it muft have n- 
fen at the ./Equator :, and how much, 1 have already 
(hewn in my former Paper. 

Again, if we fuppofe the Earth of an heterogeneous 
Fluid, before the diurnal Revolution, the heavieft Parts 
wou'd go towards the Center, and the lighter towards 
the Surface :, and that Way the Terraqueous Globe 
wouM alfo become a Sphere. Then if, when the Cen- 
tral Parts are fix'd, and the fuperficial Strata are £inl 
fluid, the Earth receives a diurnal Motion ; it will rife 
at the ./Equatorial Part?, and that to a greater Height 
than what I have (hewn in my former Paper, where I 
fuppos'd the Earth of uniform Matter. And that fome- 
thing like this mud be the Cafe, appears from what 
Sir Ifaac Newton has faid upon this Subjed. For after 
having (hewn, from fuppofingthe Earth of uniform Mat- 
ter, that the Centrifugal Force of all its Parts wou'd 
bring it to be 17J Englijh Miles higher at the ./Equator 
than at the Poles, and after having given a Table of the 
proportionable Decreafe of the Length of the Degrees of 
a Meridian of the Earth, going from the Poles to the 
^Equator, in fuch a Figure of the Earth, with tiie 
Lengths that Pendulums muft have to fwing Seconds 
in feveral Latitudes :> from a Comparifon of the Lengths 
of Pendulums (obferv'd by different Perforis tobefhorter 
towards the ./Equator, than in greater Latitudes (when 
they fwing Seconds) he (hews that the Earth muft be 
3i ? £ Miles higher at the ^Equator than at the Poles; 
and therefore that it muft be denfer towards the Central 
than the Superficial Parts to produce a iiatted Spheroid, 
where the ^Equatorial Diameter muft exceed the Axis fc- 
much more^ that is, be longer fomething more than 
yytr 1 arr# 

Laftly, let us fuppofe the Earth, at its firft Creation, 
to have been mace of Land and Water, the firft as folic!, 

and 
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and the laft as fluid as it is now, but of Monf. Cajfmis 
Figure, and examine the Confequence. Since in that 
Figure the Axis is & Part longer than the ./Equatorial 
Diameter} the Gravity will be fo much greater at the 
iEquator than at the Poles, that the Waters will all flow 
to the ./Equatorial, and leave the Polar Regions ; which 
will happen ftill more by the Centrifugal Force, which 
the Earth in its diurnal Motion will give to the Fluid ; 
and therefore the Sea wou'd be 43?!! Miles (reckoning 
5000 Feet to a Mile) higher at the ^Equator than at 
the Poles, which muft overflow all the Torrid Zone, 
and leave the Polar Regions dry. 

I am very well aware, that it may be obje&ed by fuch 
as have read Monf. Matron's Diflertation, and have not 
read Sir Ifaac Newton's Trincipia, or have not read 
that Book with due Attention — " That 1 have not ar- 
u gued fairly in drawing Confequences from a greater 
" Gravity at the ./Equator than at the Poles, in an ob- 
" long Spheroid ^ becaufe Monf. Mairan has Ihewn, 
« 6 that,in fuch a Figure of the Earth,the Gravity is greater 
cc at the Poles than at the /Equator j and that I fhou'd 
" have drawn my Confequences from thefe Principles/* 
To which I anfwer,that his Demonftrations aboutGravity 
are built upon wrong Suppofitions, as I (hall fliew by 
and by. Neverthelefs, fuppofing that Gravity was 
greater towards the Poles than towards the JEquator, iti 
the Proportion that he afligns, namely of the Ray of 
Curvature drawn into the Perpendicular to the Curve, 
terminated at the Axis ; let us confider what will follow 
from his Principles. 

* Let us thenfuppofe the Earth at firft in a fluid 
State 5 A A the kx\%.d& the ^Equatorial Diameter,* b a 
Ray of Curvature, /# another, acmd dCtwo Lines 
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of Tendency or Perpendiculars to the Curve, intercepted 
by the Axis at c and C ; and dC 9 AC, two Tubes or 
Canals of the Fluid, gravitating towards, and commu- 
nicating at C. I fay that, according to Monf. Mairan's 
Principles of Gravity, the Earth cannot preferve its ob- 
long fpheroidical Figure. For fince the Gravity at a 
: Is to the Gravity at d : : As d n x d C : to a h X ac, 
it will follow (from the Nature of the Ellipfe) that the 
Gravity at A : will be to the Gravity at d : : As A C 4 : 
to dO: and therefore the Forces, with which the Co- 
lumns of Fluid A C and d C tend towards C, will be as 
their Maffes drawn into the Forces driving towards C 3 
that is, as A C x A O to d C x d C*. Now by the 
Principles of Hydroftatick?, it is evident that the Fluid, 
in the Canal A C, will caufethe Fluid in the Canal dC 
to run out at d as long as A C x A C 4 is greater than 
dCxdO: And if the Canal C d be continued quite 
to ^, the Surface of the Fluid in A C will fink to cc, 
whilft the Surface of the Fluid in d C rifes up to ^, in 
which Cafe as cc C = C ^, the Point A will come to 
a , and the Point //to^, and the Curve A d being changed 
into cc ^, the oblong Spheroid will be chang'd into a 
Sphere, the only Figure confident with the JEquili- 
brium of the fluid Parts, according to Monf. Mazran's 
own Principles ; becaufe then you will have AC 4 = 
dC\ andACxAO=:^Cx^C*. If we make 
ufe of Sir Ifaac Newton's Principles in this Reafoning, 
we (hall alfo fhew, that an oblong, fpheroidical, fluid 
Earth will be chang'd into a Sphere ; but not fo fail as 
it does by Monf, Mairan's Laws ; for, according to Sir 
IJaac Newton, the Gravity at A : Is to the Gravity at 

d::As^TT^l^AC. £>. E. <D. 
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NB. Here wehave fuppos'd no diurnal Revolution^ 

for as foon as that begins, the Centrifugal Force will 

raife the ^Equatorial Tarts, and change the Sphere 

into a flatted Spheroid, as has been before Jhewn, and 

is allowed by Monf Mairan. 

Now if we fuppofe the fame Figure of the Earth, but 
the Land (at its firft Creation) as firm as it is now -\ it 
will in that Cafe follow from Monf. Mairatfs Prin- 
ciples, that theSeamuft rife and overflow all the Equa- 
torial Regions, tho' the Earth had no diurnal Revolution 5 
and much more fo, when the Centrifugal Force, arifing 
from the diurnal Motion, helps to carry the Water the 
fame Way. 

DEMONSTRATION. 

Let P a P M * reprefent the Plane of a Meridian, P P 
the Axis of the Earth (fuppos'd an oblong Spheroid) 
<e M the Diameter of the ./Equator, de a a Part of the 
Surface of the Earth, a A and e B two Perpendiculars to 
the Surface of the Earth ( which are here two Rays of 
Curvature)/^ the Surface of the Sea, and fd eg, ba<ec 
two Cylinders of Sea-Water of equal Bafes and equal 
Heights, 

Since Gravity ads on the two equal Columns of Wa- 
ter bac £j fde g in the reciprocal Ratio of the Ray 
of Curvature (at the refpedive Places of the Columns) 
drawn into that Part of it which Monf. Mairan calls 
the Line of Tendency, (that is, in the Ratio of e Bx 
e Z to <e A x * C) the Weight of fe : will be to the 
Weight of b x : : As a A x ^ C : to e B x e Z. There- 
fore if there be a Communication between the fluid Co- 
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lumns/V and b #> there cannot be an /Equilibrium ,till 
the Quantity of Matter in fe 9 becomes to the Quan- 
tity of Matter in b a, reciprocally as the Gravity at the 
Place a is to the Gravity at e ^ and in that Cafe the 
Height g e will be reduc'd to k e, if k e : c a : : e B x 
elj\ & Ax # C. And confequently the Surface of 
the Sea will go thro' the Points / k be, where b c under 
the -./Equator is higher than ik towards the Poles. 

NB. That the Centrifugal Force will fill add to the 
Height of the Sea at b c, is plain from what we 
have faid before. And if we apply thefe Trin* 
ciples to determine the dijfereut Lengtbs of Ten- 
dulumS) /winging Seconds at Paris and at the /E- 
quator- y from the Gravity at Paris, compared to the 
Gravity at the /Equator (in this Suppofition of 
the AEiion of Gravity and Figure of the Earth) a 
'Pendulum muft be jhorter at the /Equator by more 
than 10 Lines, without confidering the Centrifugal 
Force \ and if the Centrifugal Force be taken into 
Confideration, the Pendulums mufi be fhortened 
7iear a whole Inch. But this being about five Times 
more than agrees with Obfervation ; what proves 
too much, proves nothing at all. 

Having thus (hewn, that Monf. Mairarts Account 
of the Adion of Gravity, on feveral Places upon the 
Earth's Surface, can be of no Service for reconciling the 
Experiments made on Pendulums, with the Figure of 
the Earth dedue'd from Monf. Cajfinfe Meafures : I 
proceed to fliew that his Demonftrations are founded up- 
on wrong Principles, ilnd firft, in Relation to Gravity. 

This Gentleman has followed Sir Ifaac Newton, in 
faying, that Gravity increafes in a duplicate reciprocal 

z Pro- 
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Proportion of the diminifti'd Diftance from the Center 
of the Force, and fo vice versa • but he has fbllow'd 
Sir Ifaac Newton no farther than ferv'dhis prefentPur- 
pofe; otherwife hewou'd have known. — -Thatinrefpeft 
to a Central Body (as a Planet) towards which others 
are {attratted or) impeli'd by Gravity, this Law ob~ 
tains, only,as Bodies attraded, are remov'dfrom the Sur- 
face of the Planer, to greater Diftances from the Center 
compared with that Diftance ; or as from greater Di- 
ftances they approach nearer to the Planet. —That the 
greateft Adion of Gravity is at the Surface of the Pla- 
net. — That afterwards in advancing towards the Center, 
the Force of Gravity, on the Body attraded, continually 
grows* lefs, decreafing diredly as the Diftance ; and that 
this holds true in a Spheroid as well as a Sphere. —That 
on different Parts of the Surface of the Earth (in the 
Condition it is now) the Gravity on Bodies is recipro- 
cally as their Diftance from the Center of the Earth. — . 
That though at a confiderable Diftance we look upon 
the Earth, or any Planet, or even the Sun, as a Point 
(in the Center of the Forces tending towards it) endued 
with an abfolute Force, proportional to its Quantity of 
Matter ; yet when we come fo near the Bxly as to 
confider the Space it takes up, we are to take notice* 
that the whole Attradion or Gravity of the Body, is 
made up of the Sum of the Attradion of all its Parts pro- 
perly combined ^ and therefore, that when a Corpufcie, 
or Body attraded, comes to be within the Planer, or 
Body attrading, the Matter above it draws it back in 
fuch a Manner, that it leaves it only a Force to go on to* 
wards the Center, which is diredly as the Diftance, as 
we have already faid ^ juft as if a Body concentric to the 
Planet (whether fpherical or fpheroidical) had its Sur- 
face juft where the Corpufcie is, and all the exterior 
Cruft or Shell was annihilated. 

Vol. XXXIII. Sf Ida 
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I do not doubt but Monf Mairan will be of this 
Opinion, when he has carefully and impartially examined 
the ixth and 13 th Sections of the Firft Book of Sir I- 
faac Newton's Trincipa, md the 1 8rh, 1 9th, and 20th 
Troj*. of the Third Book. And if he will be at the 
Pains to compare the 38th and 39th Tropojition of the 
Third Book with the 66th of the Firft, he will find 
that the Precefiion of the ./Equinoxes is owing to the 
broad fpheroidical Figure of the Earth; and that if it 
had Monf. CaJJini's Figure, the JEquinoftial Points wou'd 
move in Confequentia fafter than they do now in An- 
tecedentia. 

Further, Monf. Mairan demonftrate?, that in an ob- 
long Spheroid, the Diminution of Gravity, by the Cen- 
trifugal Force, encreafes fafter in going from the Poles 
to the iEquator, than it wou'd do in a Sphere, and fafter 
in a Sphere than it wou'd do in a broad Spheroid ; and 
therefore wou'd (hew, " That notwithftanding the Sur- 
44 face of the Earth is nearer to the Center in Monf.Gz/ 
" Jini's Figure than in Sir Ifaac Newton's, yet the 
•'< Centrifugal Force will diminifti the Gravity fo faft in 
« going from Tar is to the ^Equator, that the fhortening 
** of Pendulums, to make them fwing Seconds at the 
$c Equator, may very well be accounted for that Way;' 

Now let us examine into this Matter, to fee whether 
the Caufe is adequate to the Effect. 

If the Diftance from the Surf ice of the Earth at the 
Pole to the Center be 96, and the Diftance of the Sur- 
face at the Equator be 95-, the Diftance of the Surface 
at Tarisy in the Latitude of 48 5c/,will be 95,56X3 &c. 
by the Property of the Ellipfe. Now fince the Force 
of Gravity, in different Places on the Earth's Surface, is 
reciprocally as the Diftance from the Center, and the 
Lengths of Pendulums^ that perform their Vibrations in 
the lame Time, are direClly as the Force of Gravity ; 

therefore 
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therefore the Length of Pendulums at Taris, will be to 
their Length at the ^Equator, as 9? to 95,56%, &c. that 
is, as 440,555', &c. to 443,165-, &c. and confequently 
they muft be lengthen'd x 9 6i &c. Lines. But as from 
Monf. Mairan's Principles, the Diminution of Gravity 
by the Centrifugal Force, is greater at the ^Equator than 
at Paris j hardly & Part of the whole Gravity at the 
iEquator, the Pendulums muft be fhortened in that Pro- 
portion; fo that then the Length of a Second-Pendulum, 
will be 440,575' -j- ^,6I — 1 Lines. But as that Quan- 
tity is greater than 440,55-5', &c. therefore the Pendu- 
lums upon the Whole muft be lengthened : Nay, though 
we fhou'd allow a fliortening of two Lines , fince by Ob- 
fervation Pendulums are found to be about two Lines 
fhorter at the ./Equator, the oblong fpheroidical Figure 
of the Earth cannot be confident with the Experiments 
on Pendulums. 

I beg Leave to fet down Monf. Mairan's aforefaid 
Demonftration here ; that we may fee whether he has 
afTum'd true Principles. 

PROPOSITION V. 

<c * XL The Centrifugal Force at any <Degree of 
u Latitude, taken upon the oblong Spheroid^ between 
H the ^Equator and the Tole^ is lefs in Comparifon 
" to the Centrifugal Force at the JEquator, than it 
wou'd be at the fameT)egree of Latitude taken upon 
a Sphere ^ or, which is the fame things the Centri- 
fugal Force encreafes more^ going from the 'Poles 
towards the Mquator^ upon an oblong Spheroid^ 
than upon a per fe El Sphere ; and confequently Gra- 
vity diminifkes more^ and a Tendulummufi be more 
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ic Shortened under the Mquator^ in the Hypothecs of 
" the oblong Spheroid^ than in that of a ptrfeh 
H Sphere. 

c Having defcrib'd an oval Curve of any Kind, as 
iC for Example, the Ellipfe* AD BE abovementioned r 

* and infcrib'd the Circle DHE, whofe Radius is DC 
" = half the fhorter Axis DE; upon AD take any 
«'• Point as R, between the ^Equator and the Pole, and 
<c from that Point to the Evoluta O TX draw the Ray 
« of CttrvaturelkTyWhich gives the Line of tendency 
<c R P {Art. IV.) Draw like wife from the common Cen- 
u ter C, to the Circumference of the Circle D H, a Ra- 
< 4 dius C V % parallel to P R, and meeting the Circle at V; 

* then from the Points R, V, draw the Lines R N, 1 V Z y 
" perpendicular to the Axis A EL 

« It muft be obferv'd, Firfi, That as the Ellipfe A D 
cc reprefents a Meridian of the oblong Spheroid, the 
" Circle DH reprefents a Meridian of a Sphere in the 
* c fame Plane, 

<c Secondly^ That the Point V, on the Circular Me* 
'* ridian, anfwers to the fame Degree of Latitude as 
*< the Point R, upon the elliptical Meridian , becaufe 
11 the Lines PR, C V, being parallel to each other,, and 
" perpendicular, the one to the Ellipfe and the other 
" to the Circle (by ConflruBion) the touching Planer* 
ct or Horizons of the Points R, V, will alfo be pa- 

* ralleL 

" Thirdly, Whence it follows that the Diminution of 
a the Centrifugal Force (a&ing againft Gravity) on ac- 

* count of its Obliquity to the Horizon (Art.X.) of 

r- r g. iv. 

«* the 
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« c the fame Degree of Latitude on the Elliptical and on 
u the Circular Meridian, is the fame in both Cafes, and 
a in the fame Ratio as the abfoiute Centrifugal Forces 
« reprefented by the Perpendiculars R N, V X^Art. IX) 
" Therefore to. know whether the Centrifugal Force 
u (whether abfoiute or relative) of the Point R,upon the 
« c oblong Spheroid A D B E, be lefs or greater in refped 
u to the Centrifugal Force under the common ^Equator 
ic DE, than the Centrifugal Force (whether abfoiute or 
€i relative) of the correfpondent PointVupon the Sphere ; 
H nothing more is required than to fee which is the 
" longeft of the two Perpendiculars, namely, R N in 
u the oblong Spheroid, or VZ in the Sphere ^ fince 
cc thefe two Lines exprefs the Radii of the Circles of 
cc Revolution, and confequently the abfoiute Quantity 
u of the Centrifugal Forces. 
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jtfhly and ' /ajlfy, Th&t the Ratio of the Centrifugal 
u Forces ot two correfpondent Points upon the oblong 
" SpheroidADBE,andthe infcrib'd Sphere DHE, to the 
" Centrifugal Force of their jEquatorsis the fame, fuppo* 
Cc fing the Sphere of any other Bignefs ^ and that it li3s 
u been determined here of the Diameter DE, only to 
cC render the Demonftration eafier, by giving the fame 
" Confequent to the Antecedents R N and V Z. For 
g< if about the Center C and with the Radius Cd, the 

* Circle dh e be defcrib'd equal (for Example) to a 
<c Meridian of a Sphere of the fame Solidity as theob- 

* long Spheroid AD BE-, and the Radius C V be pro- 
<c duc'd till it meet the Circle dh at the Point », and 
c; u&be let fall perpendicular to the common Axis of 
« ; Revolution, and parallel to VZ: It is plain, that 
* c we (hall always have V Z: D C:: uz: dC, or 

" — ~ =. j^j and confequently j— q will have the 

" famr 



^ . V Z */ # 
* tame Ratio to jy-^ as to ->p. 



u 



« Therefore, in order to demonftrate that the Centri- 
fugal Force of a Point, taken in any Latitude upon 
u the oblong Spheroid, is lefs when compar'd to the Cen- 
4C trifugal Force of the like Point, taken upon a Sphere 
u in refpeft to the Centrifugal Force at the Equator ; 
4 f there is nothing more requir'd than to fhew that R N 

RN^ 

« <VZ, becaufe by that means we (hall have t^-* 

vz 

< DC* 

<c This being obferv'd } from the Point R, draw the 
ct Line R I, parallel to the Axis A B, and meeting the 
" Circle DH at K, and the Diameter DE of the ^Equa- 
K tor at the Point I. From the Point K having let fall 
cc the Perpendicular KL=RN, upon the Axis A B f 
" and drawn KC to the Center C ; the Queftion will be 
€c 'brought to this, viz. To know whether the Point V 
" coincides with the Point K ; or whether it is above it 
<c towards D, or below towards H. 

«ButCK = CV=CD>PR {Art. VIII.) therer 
« fore CK and P R being both between the Parallels 
" AC, RI, the greateftCKis more inclined to them 
c< than the lead P R, and the Angle KCA is lefs than 
c the Angle RPA = VCA. And fince thefe two 
u Angles have each of them one of their Sides coinciding 
« with the Line A C, namely, the Side A P of the Angle 
" R P A, and the Side A C of the Angle KCA, it fol- 
" lows that the Side V C of the Angle V C A = R P A 
tf > KC A, will go above CK between CK and C D, 
4< and meet the Line R I at the Point G, between K and 
H J, and the Circle D H at the Point V, which confe- 

cc quenrly 
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« quently will be above RI, between Kand D, There- 
« foreCV = CG-f GVis = PR-fGV, andcoti- 
'* fequently VZ, which meets R I at the Point F, is 
« =ZF+FV=RN + FV 5 and therefore RN 
«=:VZ — FV. Therefore RN<VZ. 

" And becaufe the fame Thing may be demonftrated 
« in refpeft of any other Point, taken between the M* 
li quator and the Pole ; and that Gravity, and confe* 
« quently the Length of a Pendulum diminifhes,as the 
" Centrifugal Force encreafes. Therefore &c. <^. E. D. 

COROLLARY. 

" XII. From what has been demonftrated, and from 
u Trop. 3. Art. VIII. it follows,that the Perpendicular 
« which is drawn from any Point of an oval Meridian 
" to the Axis,will be fo much fhorter,in Comparifon to 
« the Perpendicular drawn from the correfpondent Point 
< c of an infcrib'd circular Meridian, as the Latitude is 
« greater j and confequently (by Art. XL Num. 3.) 
< c the Centrifugal Force will be fo much the lefs, and 
" Gravity fo much the greater, upon the oblong Sphe- 
" roid, in refped to the Centrifugal Force, and the Gra- 
" vity under the Equator. 

Cfc For as the Line R P does always decreafe, as the 
* Point R is taken nearer to the Pole A, it is evident, 
ci that the Angle VCK will continually encreafe, in 
« refped to the Angles V C A, K C A, as it is their Dif- 
ic ference, and confequently that the Perpendicular V Z 
*'• will be fo much greater than the Perpendicular 
«KL=RR 

I pafs over the Demonftration of the latter Part of his 
Propofition above-mentioned, which he deduces juftly 
from his Conftru&ion, if what he fays (Num. z.) be 
right > becaufe in fuch a Cafe it cannot be callM in Que- 
ll ion ; 
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ftion > and proceed to an Obfervation that he makes af- 
terwards, viz, " We mufltake care to obferve in the 
" foregoing "Tropofltions and Corollaries, that the 
*' Compart fon is always made between two Jimilar 
« Toints of Latitude i taken upon the two Sp hero ids $ 
i( or upon one of the Spheroids and the Sphere, 
ci between the JEquator and the Toles, in refpeff to 
c< the Centrifugal Force upon the JEquator of any 
i; one of the fe Spheroids •, or of the Sphere. For if 
" we only compared abfolutely the Centrifugal Force 
tt of a 'Point of the /Equator of the one-> to the Cen~ 
" trifugal Force of a correfpondent Toint of the JE« 
ic quator of the other, it is plain that it wotid be 
* c greater upon a flatted Spheroid than upon a Sphere^ 
" or than upon an oblong Spheroid of the fame Soli* 
iC dity, in the Ratio of the great Axis of the gene* 
« rating Ellipfe of the flatted Spheroid, to the T>i- 
« ameter of the Sphere, or to the fhorter Axis of the 
« generating Ellipfe of the oblong Spheroid. And in 
« all Likelihood^ this muft be the Reafon that has 
" made others, who have treated of this SubjeB, to 
< c imagine the very contrary of what I have demon* 
" ftrated. 

As Monf. Mairan confiders the Earth at reft, in the 
Conftruftion for his Demonftration above quoted, and 
afterwards obferves what EfFed the Centrifugal Force 
will have upon Bodies on its Surface, to diminiih the Gra- 
vity, with which they endeavour to defcend in their 
Line of Tendency R P : He fhou'd not only have taken 
notice (as he has done) that the whole Centrifugal Force 
N R is not to be fubltra&ed from the Gravity at R, as 
the whole Centrifugal Force CD is to be fubftrafted 
from the whole Gravity at D 5 becaufe of the Obliquity 
of RNto PR ; but he fhould have obferv'd alfo, that 
the Obliquity of the Plane of the Parallel N R,in which 

2 the 
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the Centrifugal Force ads, muft alter the Line ofTgi- 
dency RP, and change the Diredion R P into RW, 
fomewhere between the Point P and the Center C , for 
if there be a heavy Body as a Plummet, hanging by a 
Thread in the Line S R, or SP, the Line of Tendency 
which has been fuppos'd perpendicular to the Curve 
A RD, without taking in the Effed of the Centrifugal 
Force ; as foon as the Spheroid revolves about its Axis, 
the Body which wou'd fall in the Line S R, aded upon 
only by one Force, namely, that of Gravity, will now 
be aded upon by another Force, at the fame Time pufli- 
ing it in the Line Sx (which is the fame as Rr) and 
confequently will move in the Line Sr, diagonal of the 
Parallelogram s S R r * 5 or, which is all one, a Body plac'd 
at R will have its Line of Tendency in RW, as i have 
already fhewn in my firft Differtation on this Sub jed ^ 
only I did not fuppofe the Earth a Spheroid before the 
diurnal Motion, and therefore made ufe of the Line 
Z V inftead of the Line N R ; fo that it may be objeded 
that the Angle r S R will not be fo great in a Spheroid 
as in a Sphere, becaufe the .Centrifugal Force which ads 
with the fame Obliquity (fince NRP=ZVC) is as 
much lefs in the Spheroid as N R is lefs than Z V: But 
I was aware of that, and therefore made the Angle 
R S r only of 5 Minute?, when it really appears to be of 
almoft fix Minutes, when the Earth is fuppos'd fphe- 
rical ; and therefore, without coming to give the exad 
Quantity of the faid Angle, one may eafily perceive, 
that Monf. CaJJini\ Difference of the Axis and ^Equa- 
torial Diameter will produce a Figure, in which the 
Angle R Sr, will not be lefs than of 5* Minutes. 

Such an Obliquity, caus'd in the Diredion of Gravity, 
will render the oblong fpheroidical Figure of the Earth 
impoflible, becaufe then Fluids wonM not have the Lines 
of their Gravity perpendicular to the Horizons of the 

Vol, XXXIII. T t Places 
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Places where they are, (fiippofing the Horizons of Places 
to be Planes touching the Curve of the Earth in thofe 
Places) and Plumb Lines wou'd be fo fir out of the 
perpendicular to Lines of Level, as to make an Angle 
eafy to be ohferved, as I have fhewn in my former 
Paper. 

But if the fame Caufe be fuppos'd to ad upon the Sea 
to make it level, as makes heavy Bodies to fall (which 
certainly muft) then indeed Lines of Level will be per- 
pendicular to Plumb Lines, and the Level of the Sea, 
taken always- for the Horizon of a Place,, will not be a 
Plane touching the Earth, but cutting it towards the 
Poles, and cbnfequendy the Water will be carried to- 
wards the ^Equator* as was before (hewn. 

Befides,, the Difference of the Action of the Centrifugal 
Force wou'd notbefo great between corf efpondent Points 
of the fame Latitude in the Spheroid and in the Sphere ^ r 
for when the Line of Tendency R P is by the Centri- 
fugal Force chang'd into R W, the Point R upon the 
Spheroid does no longer correfpond in Latitude with 
the Point V upon the Sphere, but muft be taken nearer 
toY, (a that the Line R VV may become parallel to 
YC, andRWA = VCA. 

If it be alledged here, that Monf. Matran fuppofes 
the Earth in Motion, and takes in the Effeft of the Cen- 
trifugal Force, when he makes the Line of Tendency 
to be R P ^ I anfwer, that if he had confider'd the Earth 
as revolving upon its Axis, he wou*d not have made V C 
the Line of Tendency of a fpherical Earth in Motion, 
fince it is the Line of Tendency of f uch an Earth at 
reft. 

In Monf. Mairatfs Ob fervation above-mentioned, he 
fays, C4 that we are not to compare the Centrifugal Force 
at the ./Equator of an" oblong Spheroid, with the Cen- 
trifugal Force at the ^Equator of a Sphere, or at the 

./Equator 
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i% ^Equator of a flatted Spheroid of the fame Solidity ; 
« allowing that then it wou'd be greater in the Sphere* 
lC and ft ill greater in the flatted Spheroid: but only the 
" Centrifugal Forces in feveral Latitudes upon the fame 
*'• Figure." —But I beg Leave to differ from him for the 
following Reafons. 

Firft, Becaufe the Force of Gravify is not the fame 
at the Equator of the flatted Spheroid, as it is at the 
./Equator of the Sphere, or as it is at the ^Equator of 
the oblong Spheroid. 

Secondly, Becaufe it is not the feme in different La* 
titudes, in either of the Spheroids. (See Sir Ifaac New- 
ton Lib. 3. Prop. 19 and 20.) And Monf. Mairan's 
Way of arguing will Gnly ferve, in Cafe the Gravity 
•fhou'd be the fame in all the Points of the Surface of the 
Earth in his Figure, and alfo in the two other Figures. 

For Example, let the uniform Gravity be call'd g } and 
Firft, let the Centrifugal Force at the ^Equator of the 
flatted Spheroid be call'd c -f- x ; and the Centrifu- 
gal Force in any Latitude, as for Example, the Lati- 
tude of Tarts (as it is diminished on Account of a fhor- 
ter Co-fine of Latitude, and likewife on Account of its 
Obliquity to the Line of Tendency,) be call'd c -f. 2 — /• 
the Difference of the Diminution of Gravity at Taris^ 

and at the Equator will be j" — >cJ^. % s — g_ c^'i^f 
= /. 

Secondly, Let the Gentrifugal Force at the Equator 
of the Sphere be C3lFd c + 1, and the Centrifugal 
Force at the Latitude of Tarts be call'd c -j- 1 — 
l-\-m ; the Difference of the Diminution of Gravity at 

T t z Tar is, 
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'Paris and at the ^Equator in a fpherical Earth, will be 



^ 



^_ c -j- i — g — *• -j- i — / 4- /» • = / -j- m. 

Thirdly, Let the Centrifugal Force at the ^Equator 
of the oblong Spheroid be call'd c, and the Centrifugal 

Force at Tar is be call'd c< — /-f-tfr-f »*} the Difference 
of the Diminution, of Gravity at 'Paris, and at theiE- 
quator, in an oblong fpheroidical Earth,will beg — c -— 

*g* — c — / -f z# + ^ = / -\- m 4. n. 

Now, /if Gravity ihou'd in every Cafe be equal to^ 5 
it is evident, that the fhortening of Pendulums, at the 
iEquator, wou'd be greater in the ohlong Spheroid, than 
in the Sphere, or in the flatted Spheroid ; becaufe as 
the Lengths of Pendulums diminilh with the Gravity, 
thofe Lengths will be at Tar is and at the /Equator, 

when compar*d,as£ — c -f-x — / to^— . c + 2* in the 
flatted Spheroid ;• as g ~*-$c -f- 1 ^— 'l-\-m to g — ' c -J- 1 
in the Sphere, and as^ — { c — / ^fm -\~tf to g — c in 
theoblongSpheroidi and :confequently > fromwhatM.il/^ 
ran has demonftrated this Ratio of g ^^fZT/^. m _j_ $ 
tog — c, being greater than either of the others, the 
Pendulums muft-be fhortened in the oblong Spheroid. 

But as the Force, of Gravity is Jefs at the Equator of 
the flatted Spheroid, than at the ^Equator of the Spher.e,or 
of the oblong Spheroid of the fame Solidity : let us exprefs 
its Quantity in the three Cafes byg — s&andg + j,and 
we flVall then find the Lengths of the Pendulum?,at the 

Equator of the three Solids, asg — s c 4- z, g — «• 

c + \ and# + x— r j confequently the Lengths, of 

Pendulums 
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Pendulums will be greateft at the Equator of the ob- 
long Spheroid,. becaufeg + s — c is the greateft Quan- 
tity*. 

Laflly, To compare the Lengths of Pendulums at 
the Equator of the oblong Spheroid, thus found, with 
their Lengths at the Latitude of Taris upon the fa id- 
Spheroid — Let us exprefs the Excefs of Gravity at the 
iEquator, whereby it is greater than at Tarls (becaufc 
in this Figure, Tar is is farther from the Center of the 
Earth, than the JEquator, by t-Io Part) by the Letter s\ 
and the Excefs of the Centrifugal Force at the Equator,, 
above that Part of it which ads dire&ly agatnft Gravity 
at Taris, by / + m -j- n> the Gravity at Tans by g> 
and the Centrifugal Force at the iEquator by c then 
g 4. s *~c will flill reprefent the diminifh'd Gravity 5 
and anfwerto the Length of Pendulunis at the iEquator, 

whilft g — c — • / \m-\-n or g — c -\- 1 -\-tn -\-n re- 

prefents the diminifli'd Gravity, and confequentlv the 
Length of Pendulums at Tar is. If s be equal to / -f- m 
4. n, Pendulums will be as long at the iEqudtor as at 
Taris ; and if J be greater than /.-j- m 4. n, Pendu- 
lums will be longer at the iEquator. But making ail 
poffibie Allowance, in Favour of Monf. Mairan's Jiy 
pothefis, no Calculation will bring/ 4. ^4. # to be 
greater than, or ever equal to s. Therefore Motif. 
Mairatis Demoriftrations, above-mentioned,, are of no 
Force to prove the Earth to be an oblong Spheroid. 

And now, I think, I have anfwer'd all that relates 
to the Figure of the Earth in Monf, MairanV Differ- 
tat ion \ in /hewing, That his Conjectures can neither 
be fupported by thofe Thy fcalTr indoles which Sir 
lfaac Newton has Mathematically deduced from un- 

queflionsd-. 
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quejiioned Obfervations and Experiments accurately 
made ; nor even by thofe 'Principles which He (M« Mai- 
ran) hasaffunfd to Jerve his intendedTurpofe* — ^7 hat 
his 'Demonftrations, relating to the Difference of the A- 
£iion cf the Centrifugal Force, are of no Service to him> 
for reconciling the Experiments made on 'Pendulums y 
with il/00/?CafluiiV Meafures \ — becaufe, when ap- 
plied to Sir Ifaac Newton's Principles, they will 
make Pendulums longer at the /Equator than at "Pari?, 
and when applied to Monf. MairanV own Principles^ 
they w'tll make them a whole Inch fkorter at the AE- 
quator than at Paris, contrary to all Obfervations^ 
which, at a Medium, make Pendulums but about two 
Lines or T ^ 6 ofan Inch longer at the /Equator than 
at Paris. — That he has built his "Demonf rations 
upon a wrong Notion of Gravity — And that he has 
not confderd what is tnoft material in the Ejfeff of 
the Centrifugal Force, acting on Bodies defending 
by their Gravity, between the /Equator and the 
Poles, namely, the Alteration of their Line of 'Di- 
rection, which won? d make them fallout of the Per- 
pendicular towards the ALquator. 

I fhall add one more Philofophical Argument, given 
me by a Friend, to whom I communicated my Thoughts 
on this Subjeft^ becaufe it is wholly independent on 
thofe Principles of Philofophy, concerning which, fome 
of the Gentlemen that believe the oblong fpheroidical 
Figure of the Earth, and the Englijh Philosophers, are 
not yet agreed ; and it is this. 

If the Earth was of an oblong fpheroidical Figure, 
higher at the Poles than the JEquator ^ the Axis of 
its Revolution, 'wou'd either go thro' one of its jhort 
IJiameters, or be continually changing unlefs the 
faid Axis did exattly coincide with the Axis of the 
Figure. 

D E- 



DEMONSTRATION. 

Suppofe fuch an oblong Figure as A a * fcc'd to th# 
Axis P/ at. the Center C, but capabk of moving freely 
round it towards P or towards/, yet fo as to be obligM 
to move with the Axis, when it is turned roimd. Sup- 
pofe now the Poles P and j> to be fix'd, and the Body, 
thus eonftituted, to be turn'd fvyifcly round the Axis 
fj? ;. then if the Angle AC P be oblique, and the Fi- 
gure A J} a E be oblong, the Parts- A Cand C a will ac- 
quire a Centrifugal Force* which will eakrge the Angle 
f C A,, till it comes to be a. right one* Befides this, a 
Velocity will be generated in the Motion,, while A is 
going towards the Perpendicular a C, which will make 
it go farther on towards P, as to B, with a Motion which 
will after that be retarded, till the Centrifugal Force has 
Strength enough to feitfHt back again the contrary Way \ 
and fo it will move continually with a reciprocal Mo- 
tion, like the Ofcillation of a Pendulum y and if a little 
of this Motion be loft at every OfciHatioo, then the ob- 
long Figure AD^E will at laft move quietly about 
its lefTer Axis 0E coinciding with V f. 

If A\ did not atfirji exaFtly coincide! with T p t 
the Centrifugal Force will have the above-mentioned 
Effect ; and that this is not the Cafe in the Earth is 
more than probable^ becaufe the. unequal Ttifribution 
of Sea and Land) befides the Phenomena of the Tides 
muftmake the Axis of its Gravity^ andconfequmtly 
the Axis of its Revolution^ to differ fro?n the Axis 
of the oblong Spheroid^ if the Earth had fuch a Fi- 
gure \ without confidering that every Earth-quake 
woud alter fo nice an Equilibrium, which once lof 7 
wou'd never be recovered again. 
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To leave nothing unexamined, relating to theContro- 
verfy, I have again confider'd the Meafures and 'Obfer- 
vation?,tnentioned in the Account of the Meridian drawn 
thro' Franc £, in the Memoirs of the Royal Academy , 
for the Year 1720 ; and I find them to want a great deal 
of the Accuracy required in fo nice a Point, as deter- 
mining the different Lengths of Degrees upon the Sur- 
face of the Earth. To prove my Affertion, I beg that 
the Reader will examine the following Tables, whereby 
it appears, that if any thing certain can be deduc'd from 
the faidObferyations'and Meafures, (either taken as they 
are, or reduc'd to the Level of the Sea, by the Rules 
given by Monf. CaJJini* ) it will be in Favour of Sir 
IJaac Newton's Figure of the Earth, rather than 
theirs. 

In the following Table, the firft Column gives the 
Names of Places ; thefecond,theDiftances from Taris y 
according to the Meafures taken by the French Gentle- 
men •, the third, the Latitudes obferv'd by the fame ^ 
the fourth, the Latitudes, fuch as the meafur'd Diftances 
will give them, fuppofing the Earth fpherical j the fifth, 
the Differences between thefe and the Latitudes obferv'd, 
exprefs'd in Seconds of a Degree, where when the La- 
titude computed, exceeds the Latitude obferv'd, the 
Letter N (North) (hews that Difference to be in Favour 
of Monf. Ca(Jini\ Figure, and the contrary Difference 
mark'd by the Letter S (South) is in Favour of Sir 
I faac. Newton's Figure. 



* Memoirs for the Tear 1720. Vol. I. P. 1. Ch. 13. 
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Names of 


Diflances from 


Latitudes ob- 


Latitudes in i 


Differences in. 


Places* 


Paris meafur'd. 




fervU 


fphericai Earth 
computed from the 


Seconds. 












meafur'd Diftances. 




I. 


II. 
Toifes, 




III. 




IV. 


V. 


Dunkirk* 


'1555* 


510 


2f 


*$"J 


51° 2* 25"! 


0" 


Am iens* 


6037a 


49 


53 


4* 


49 53 48 


off 


Sourdon. 


4997 c i 


49 


42 


4* 


49 4* 52>i 


10,1 N 


Paris. 




48 


50 


10 


48 50 20,3 


10,3 N 


Malvoifine. 


18838 


48 


30 


47 


48 30 32,1 


14,9 s 


Voufon. 


67962 


47 


39 


17 


47 38 53,6 


23,4 s 


Bourges. 


10019* 


47 


4 


3i 


47 04 58,7 


27,7-N 


S. Sauvier. 


139934 


46 


23 


24 


46 23 12 


12,0 S 


Croc. 


169540 


45 


51 


43 


45 52 4>6 


21,6 N 


Bort* 


196484 


45 


23 


*7 


45 23 45,2 


18,2 N 


Aurillac* 


223606 


44 


55 


13 


44 55 14,5 


i,5N 


Rodes. 


256575 


44 


20 


54 


44 20 35,1 


I9>9 S 


Alby. 


280612 


43 


55 


3* 


43 55 19 


13,0 S 


Carcauone. 


321430 


43 


12 


55 


43 1* 24,5 


3i,5 s 


Collioure. 


360604 


42 


31 


*3f 


4* 3* 13,8 


0. 



In this Table it is to be obferv'd that there is an equal 
Number of Differences mark'd N (North) and S (South) 
and if the Differences on each Side be added together, 
there will be 89 '',4 on the North Side, and n^.f /j / on 
the South : This iaft agrees beft with Sir Ifaac New- 
ton* $ Figure, which muft be fuppofed for the Corre&ion 
of fo great a Difference. 

In the next Table, the firft Column. gives the Names 
of Places*, thefecond, the Latitudes obferv'd ; the third, 
the Diflances in the Meridian from Tar is \ redue'd to the 
Level of the Sea j the fourth, the Differences of the 
fecond Column exprefs'd in Seconds of a Degree - y the 
fifth, the Differences of the Numbers in the third Co- 
lumn ; and the fixth, the Meafure of a Degree by the 
fourth and fifth Columns compar'd. 
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I. 




II. 




III. 


IV. 


Barnes of Places. 








Toifes. 


Seconds 
of a De- 
gree. 


Dunkirk, 


Vo 


2.1 


i$tt 


r *5454 


,,«,' 


Amiens. 


49 


53 


56 


60444 


4103 


Clermont. 


49 


22 


57 


31022 


1859 


The R. Obfervatory, 


48 


50 


20 


O 


1967 


Voufon. 


47 


39 


17 


67959 


4153 


r^ S. Sauvier. 


46 


*3 


24 


'39937 


4553 


Croc. 


4* 


51 


43 


169539 


1901 


Bort. 


45 


13 


46 


196480 


1677 


Aurtllac. 


44 


55 


13 


223616 


1713 
2060 


Rodes. 


44 


20 


53 


256474 


Alby. 


43 


55 


3* 


280612 


1521 


Carcatfbrt6> 


43 


12 


55 


3H430 


^557 


Collioure. 


4* 


31 


13 


360614 


2502 



V. 



Toifes. 

65010 
29416 
31028 
<*7959 
71978 
29602 
26941 
27136 
32858 

14138 
40818 

39184 



VI. 



Toifes, 

57040 
56965 
56787 
575if 
56912 
56058 
5783 + 
57018 
574H 
57*3r 
57468 
56*80 



In this Table in the third Column, over-againft St. 
Sauvier ^ the Number which was 139944 is corre&ed 
to make it 139937, to the Advantage of the oblong Fi- 
gure. In the fixth Column, the Numbers appear fo ir- 
regular, as to be unfit to decide this Controverfy; Then 
if a Comparifon be made between ^Dunkirk, St. Sauvier 
(which is very near the Middle of France, and almoft 
in the Meridian of Taris) and Collioure, the Meafure- 
ment is abfolutely in Favour of Sir I faac Newton's 
Theory ; the mean Degree between Dunkirk and St. 
Sauvier being larger by about 64 Toifes, than between 
S. Sauvier and Collioure^ and to reduce them even to 
an Equality, there muft be a greater Alteration made 
in the Situation of thofe three Place?, than it is reafon- 
able to fuppofe their Obfervations to be capable of ad- 
mitting. Here follows the Comparifon. 



Dunkirk and Collioure 
Dunkirk and Tar'n 
Taris and Collioure 
Dunkirk and S. Sauvier j 

S. Sauvier and Collioure] ^ , - - -* 

According to Monf. Ticard, ^57060 
2 To 



{$7061 

1 56960 

A mean Degree is < 57097 

"57090,4 
57026,5 



( m ) 

To conclude, I will propofe a Method of obferving 
the Figure of the Shadow of the Earth in Lunar Eclipfes, 
whereby the Difference between the Diameters in the 
oblong fpheroidical Figure, if there be fuch an one as 
Monf. Caffini affirms (viz. of 96 to 95-) may be difco- 
ver'd. 

Let P M P M * reprefent the Earth, feenfrom the Sun 
at the Time of the Summer Solftice ; it is evident, that 
the fame Figure will exprefs the Se&ion of the Earths 
Shadow at the Moon's Diftance, asfeen from the Earth. 
If EE reprefents the Ediptick, JEM will be the fhorteft 
Diameter of the Section ; and if L L be taken for the 
Moon's Way, in a total and central Eclipfe of the Moon, 
by obferving the Time which is fpent in the Paffage of 
the Center of the Moon, thro' the Shadow, and reducing 
that Time to Seconds of a Degree of a great Circle of the 
Heavens, we (hall have the leaft Diameter of the Sha. 

dow. 

Again, let the fame Lettersf reprefent the fameThings, 
only here the Section of the Shadow is fuch, as the 
Earth will caft at the yEquinox, and the Eclipfe of the 
Moon is here fuppofed partial, its Center juft touching 
the Shadow. When the Moon's Center is got to c , if 
the Latitude of its Center or its Diftance from the E- 
cliptick be obferv'd,we mall have the Lengths C nearly 
equal to the longeft Semi-diameter of the Shadow. 

Now, comparing c C * in this Figure to L C * in the 
former (the Difference between e C and C P (Fig. 7.) 
and between CL and CM (Fig. 6.) not being worth 
notice) they ought to be to one another, as 96 to 95*, 
which in fuch a Shadow will give a Difference of a- 
bout 35" at a Medium, fenfible enough to be obferved, 
notwithstanding the penumbra. If therefore thofe A- 



* Fig. VI. f Kg. VII. * Fig. VII. *FL.VI, 

U u z ftronomers 



( w ) 

ftronomers who have Jnftruments nice enough, and fu£~ 
ficient Skiil in the Management of them, to take Angles 
to 3 or 4 Seconds of a Degree, will obferve what Ihave 
been mentioning in total and partial Eciipfes of the 
Moon ; by fuch Obfervations they will eaflly convince 
us, that the Figure of the Earth is fuch as Monf. Caf 
Jini fuppofes \x y or convince hkn that he has been mi- 
itakeru 

The Semi-diameter of the Earth's Shadow y when 
the Earth is in Perihelio, and the Moon in Apogaso 
is 38', or 2280", without confidering the Encreafe 
of the Shadow \ on account of the Atmojphere of the 
Earthy which wou'd make it 39' or -l^o" (allowing 
one Second for a Mile \ ) and the Semi-diameter of the 
Shadow, when the Earth is in Aphelio, and the Moon 
in Perigax) is 4.6^ 20", or 2780", which encreafed 
on account of the Atmoffhere of the Earthy will bring 
it to 47', 20 ' ' or 1 840 ' '. Now if the Proportion of 95: 
to 96 be taken in both Cafes you will have theje Analo- 

— 2340" =: 24",6 will be the 'Difference of the 
Semi-diametef s y when the SeBionof the Shadow is the 
leaft, andxUv! f $ ~ 2840" = 29^8 will be the 
Difference of Semi- diameter s^ when the Section of the 
Shadow is the great eft ; the Sum of thofe 'Differences 
24^6 -j- 19 1 >$ halvedywill give the Difference, when 
the Seffionicfthe Shadow is at a Medium 3= 27" 4, 
from which if we take 2 n rf becaufe in Fig. 7. C c is 
a little lefs than C P, and in Fig. 6. L C is fomething 
greater than MC> we Jhall have C c in Fig. 7* to 
compart y with ■ LC in t Fig. 6. which will exceed it by 
25", if Monft CzftmV s Figure of the Earth be the 
true one* 

II. A 



